Surgical treatment, based on lesion curettage and bone grafting, is used when the options mentioned above have failed, owing to the potential risks of open surgery. 6, 9, 17, 19 In the last decade, however, there has been an exponential growth in the use of minimally invasive surgical techniques. This is particularly seen in the shoulder, where multiple arthroscopic and endoscopic procedures have been described in the treatment of intra-and extra-articular pathologies. We present a patient with a bone cyst of the humeral head treated with fluoroscopically assisted arthroscopic curettage and bone grafting.
Case report
A 35-year-old man had a history (8 years before) of pathologic fracture of the proximal humerus caused by a cystic lesion. This was treated conservatively and monitored by observation. He was referred to a shoulder specialist because of progressive shoulder pain, with discomfort during passive and active mobilization in all planes. However, he did not show any restriction in range of movement or neurovascular deficits.
The imaging studies performed over this time ( Fig. 1) showed an intraosseous cystic lesion (33 £ 19 mm on the long axis of the axial plane and 34 mm on the long longitudinal axis) with sclerotic borders, without aggressive behavior or significant changes over time.
Three intralesional injections with corticosteroids had failed, so the decision was made to proceed with curettage and bone grafting. The location of the cyst, adjacent to the humeral head cartilage, led us to plan an arthroscopic approach, where open surgery was an alternative in case of failure.
The patient was placed in the beach chair position with 2-kg traction after induction of anesthesia. We performed a diagnostic arthroscopy to document the integrity of the humeral cartilage and any associated lesion that could justify the progressive pain. We used a 30°arthroscope via a posterior portal with 50 mm Hg pressure. Classic anterior and lateral portals (outside-in) were also used.
We did not observe any degenerative cartilage lesions over the cyst lesion area, so the decision was made to proceed to treatment of the bone cyst. An extra portal (2 cm anterior and inferior to the lateral portal) was made that gave us the space to create a bone window by curettage under arthroscopic visualization (Fig. 2, a) .
Under fluoroscopic control, we proceeded with the curettage in the correct direction to achieve an effective excision of the Institutional Review Board approval was not required for this case report. The patient provided written consent for the publication of his anonymized data. Contents lists available at ScienceDirect
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j o u rn a l h o m e p a g e : w w w . e l s e v i e r . c o m / l o c a t e / j s e s bone cyst (Fig. 2, b) . The curettage was done without arthroscopic fluid and without epinephrine. The intralesional visualization showed a membrane and flushed tissue with reduced trabecular bone (Fig. 3, a) . We performed an exhaustive curettage with a shaver until all pathologic tissue was completely removed (Fig. 3, b) . Through the same window, we removed cancellous bone from the humeral metaphysis (approximately 3 cm down), which was then used to graft the defect (Fig. 3, c) .
The pathology report confirmed the diagnosis of a simple bone cyst without any evidence of malignancy. The patient was not immobilized and began physical therapy once the wound was healed. He was allowed full activity at 2 months and completed this process uneventfully. Radiographic evidence of bone ingrowth was seen at the 12-month follow-up (Fig. 4) , and the patient was without symptoms and doing well. At the 24-month follow-up, he had an equivalent shoulder range of motion compared with the contralateral side, with no recurrence in the image control.
Discussion
Simple bone cysts are common, benign lesions and appear mainly on the humerus and femur, before skeletal maturity. 13, 15, 20 However, depending on their location, they may lead to important consequences for the patients. In fact, its diagnosis appears several times on the study of fractures after minor trauma.
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The purpose of the treatment is effective removal of the cyst, typically through intralesional curettage, bone grafting, and restoration of the architectural integrity of the bone, improving the bone resistance capacity to different stress forces. 9, 15 The main minimally invasive treatment options are intracystic injections with corticosteroid or bone marrow. 15 The first treatment reduces the production of the cystic fluid from its inner wall, thus increasing bone healing. 27 Bone marrow injection has been suggested to speed up the cicatrisation due to its osteogenic potential, allowing the bone to remodel itself. 4, 22 Both options seem to have similar results. 15 However, open surgery with curettage and bone grafting remains as the gold standard treatment for some authors. 6−9 Cho et al 6 compared the results of both methods of treatment and stated that the surgical treatment showed results that were significantly better and reduced recurrence and the number of procedures required.
Autograft and allograft substrates have demonstrated similar healing rates and outcomes in the treatment of these lesions. Allograft is not always readily available, however, and an autograft becomes the sole option in some cases. Iliac crest has historically been used but has an associated morbidity that cannot be disregarded. 2, 12, 15 The use of new biomaterials has been increasing, but the outcomes of the treatment of these lesions are still controversial. 15, 25 We were able to use local autograft in this patient with good results. The technique that is described here goes against the mentioned premises, associating the advantages of the arthroscopic procedures over the conventional surgery: minimal incisions are made, blood loss is negligible, and rehabilitation can be initiated earlier. 11, 17, 20 The harvesting of spongy bone by the same bone window shows the advantages that are inherent to the autologous graft, without the morbidity associated with harvesting from other anatomic regions. However, is important to emphasize that before pursuing the arthroscopic management of this pathology, the confidence in diagnosis should be significant. The possibility of also performing diagnostic arthroscopy allows us not just to evaluate the quality of the cartilage adjacent to the cyst but also to rule out other intra-and extra-articular lesions that may contribute to the patient's clinical condition. In fact, the presence of bone cysts on the humeral head is correlated with increased bone porosity and rotator cuff tears. 1, 14, 24 The presence of both might alter the surgical plan, and in those conditions, the subchondral bone does not allow an effective fixation of the traditional anchors. 5 So, if the bone cyst occupies the area of insertion of the anchors, another type of procedure must be used to proceed to the rotator cuff repair. 1, 3, 18 We performed the curettage of the bone cyst (under fluoroscopic control) without arthroscopic fluid. It is important to emphasize that a fluid irrigation of an unknown lesion could potentially contaminate the entire upper extremity, which would be disastrous if the pathology revealed a malignancy.
The best treatment for bone cysts is still arguable, for agreement on treatment is not unanimous. 15 This report shows the advantages of arthroscopy for the treatment of a simple bone cyst of the humeral head with a good outcome and no signs of recurrence. The positive results shown in this clinical case suggest that it may become a good option for the surgical treatment of simple bone cysts. More studies are required to better delineate reproducible outcomes and consistency of this procedure for this diagnosis. 
Conclusion
The current surgical management for simple bone cysts is curettage and bone grafting through minimal incisions. This case report appears to be the first documented case of arthroscopic treatment of a unicameral bone cyst with local autograft from the metaphyseal proximal humerus. This index procedure resulted in excellent outcomes and no signs of recurrence at 12 months of follow-up.
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